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System Model
The readback signal r(t) in Fig. I can be written as r ( t ) = C , b , g ( t -k T + A f~) + n ( t ) ,
where br = ai -ai., takes on values {-2, 0, 21, ai E { f l ) is a binary input sequence, and n(t) denotes the AWGN with power 0'. The transition response, g(t) , for longitudinal recording is g(t) = 1/(1+(21/PW~~)'), where PW,, is the width of g(t) at half its maximum, while that for perpendicular recording is g(t) = erf(&iZ//PWso) [I] where PW,, is the width of the derivative of At) at half its maximum. The jitter noise Attt is modeled with a truncated Gaussian probability distribution function with zero mean and varianceo:(q is specified as percentage of T). The readback signal is filtered by a low-pass filter whose cutoff frequency is at N/(27), and then sampled assuming perfect synchronization (As shown in Fig. I , N = 1 corresponds to symbol rate). The received sequence, zm, is equalized by a TIN-spaced equalizer (N = I corresponds to a T-spaced equalizer (TSE)) such that yk resembles dk. Finally, the VD performs Viterbi detection. where /z is Lagrange multiplier, I is an L-element column vector whose first element is one and the rest is zero, A, R and P are L-by-L, M-by-M and M-by-L matrices with the (i,j)th is then known as a generalized partial response (GPR) target. As can be seen &om the definitions of the matrices, equations (2), (3) and (4) reduce to their counterparts in [2] when N = 1. Results Fig. 2 (Left) compares the performance of the oversampled system (N = 2) and the symbol-rate system ( N = 1) when q / T = 0% by plotting SNR required for BER = IO4 as a function of the density ND = PW& We define SNR = 10loglo(Vz//d) in dB where V' is the signal energy (assumed to he I). For each ND, the 5-tap GPR target and its corresponding 21-tap FSE and/or TSE were designed lo minimize the SNR required to achieve the desired BER. A large gain is obtained' in longitudinal recording if compared to perpendicular recording. This is because the longitudinal recording channel has large excess bandwidth than the perpendicular recording channel. We also compare two systems at q / T = 9% using the GPR target obtained from the first experiment. Fig. 2 (Right) shows SNR required for BER = 10" as a function of ND. We again see a similar trend as in q / T = 0% case. Note that the SNR required for BER = is very large in a perpendicular recording channel because media jitter noise at q / T = 9% in this channel is very severe. 
